In this supplement, we provide more details on the likelihood function f (Y L |θ) needed for obtaining the posterior eective noise statistics based on the Metropolis Hastings technique. In order to compute the likelihood function in Line 17, which is based on equation (39) in the paper, we rst need to obtain S L and matrices Σ L and M L using recursive calculations outlined in lines 8 to 14. After the recursive calculations, ∆ L and G L can be computed using Σ L and M L .
, and R θ2 characterizing the parameterized state-space model in (1) and (2).
In order to compute the likelihood function in Line 17, which is based on equation (39) in the paper, we rst need to obtain S L and matrices Σ L and M L using recursive calculations outlined in lines 8 to 14. After the recursive calculations, ∆ L and G L can be computed using Σ L and M L .
In each iteration of the recursive calculations, rst Σ k+1 is obtained using Λ k . Then Σ k+1 along with Λ k , Σ k , and M k is used to calculate M k+1 . In the next step, Σ k+1 and M k+1 can be used to update the value of S k to S k+1 .
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equation (39) 18: return f (YL|θ)
